Alternative splicing of MDM2 mRNA in lung carcinomas and lung cell lines.
The MDM2 gene is overexpressed in several human tumors and its product may be processed into various isoforms. Recently, alternative splicing forms of MDM2 mRNA have been detected in various types of tumors. In this study, lung tissue from human non small cell lung cancers was examined for MDM2 mRNA splicing variants by nested RT-PCR. Of the 117 lung cancer tissue samples analyzed, a total of 31 (26.5%) had splice variants for the MDM2 gene, while 59 (50.4%) had undetectable levels of MDM2 transcript. Further analysis indicated that the predominant variant for 26 of the 31 samples with alternative MDM2 splicing products was MDM2-657, a splice variant lacking exons 3-11. Significant associations were found between the frequency of alternative splicing and the gender and smoking habits of the patients. Approximately 36% of male patients had alternative splicing of MDM2 compared with only 9.5% of female patients (P = 0.008); 44.2% of the smoker patients had alternative MDM2 splice forms versus 16.2% of nonsmokers (P = 0.003). Furthermore, most normal lung cell lines examined possessed only full-length MDM2 mRNA, while among several lung cancer cell lines, only H1355 and CaLu-1 cells lacked alternatively spliced MDM2 transcripts. When H1355 cells were treated in vitro with the cigarette smoke carcinogen benzo[a]pyrene (B[a]P) or the B[a]P metabolite benzo[a]pyrene diolepoxide (BPDE), three MDM2 splicing products were detected by nested RT-PCR. Finally, with the use of several specific inhibitors, we found that BPDE-induced MDM2 mRNA alternative splicing in H1355 cells may occur through the PI3K or MAPK pathway. Overall, our results suggest that carcinogens present in cigarette smoke increase the risk of alternative MDM2 splicing, which is highly associated with lung cancer.